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PRELIMINARY TESTS OF SOME ESTERS OF PROPIONIC ACID 


By G. T. Bottger, A. P. Yerington, and S. I. Gertler, 
Division of Insecticide Investigations 


Seventy-one esters of propionic acid were tested as insecticides in 
the laboratory of this Bureau, at Anaheim, Calif., from March to December 
1951. These esters are represented by the general formula, 


¢) 


tt 
CH. -C-OR 
where R is an aryl or alkyl group with or without substituents. All the 
compounds were prepared by reacting alcohols and phenols with propionic 


acid or propionic anhydride under suitable conditions. They were tested 
against three or four species of insects and one spider mite. 


The following species were used: 


Armyworm (Psuedaletia unipuncta (Haw.)) 

Celery leaf tier (Phlyctaenia rubigalis (Guen.)) 
Large milkweed bug (Oncopeltus fasciatus (Dall.} 
Pea aphid (Macrosiphum pisi (Harris)) 
Salt-marsh caterpillar (Estigmene acrea (Drury)) 


Two-spotted spider mite (Tetranychus bimaculatus Harvey) 


) 


The insects were reared in the laboratory, and the two-spotted spider 
mites were collected in the field. 


In each test that the species was used, the following number of indi- 
viduals were tested: 30 larvae of the armyworm and the salt-marsh cater- 
pillar, 24 larvae of the celery leaf tier, 20 milkweed bugs, and an average 
of 29 aphids and 57 mites. The test samples were either sprayed or dusted 
on foliage, and the foliage was placed in petri. dishes with larvae of the 
armyworm, the celery leaf tier, and the salt-marsh caterpillar. Large milk- 
weed bugs were placed in 8-cm. crystallizing dishes and dusted or sprayed. 
Untreated food and water were supplied and the dishes were covered with 
coarse muslin. The pea aphids were removed from an infested plant for 
treating, and were kept during the test period on potted Windsor bean plants 
in cloth-capped glass battery jars 7 inches in diameter. The two-spotted 
spider mites were dusted or sprayed while on castor bean leaves and were 
kept in battery jars. 


ve 


The samples were first tested for insecticidal action. Those tested 
as dusts were diluted to 10 percent in pyrophyllite and were in good phy- 
sical condition for dusting. Those tested as sprays or dips were diluted 
to 5 percent or lese on a weight/volume basis in acetone or water. 


Some materials causing insect mortalities of 75 percent or higher 
as dusts or spreys were applied as sprays to the leaves of five growing 
plants to determine whether they would be too injurious to green foliage 
for practical use against leaf-eating insects. The sprays contained 1 
percent of the active ingredient and were, applied to both sides of the 
leaves until there was run-off. 


The results of tests with three insecticides of known value against 
certain insects, made for comparative purposes, are presented in tables 
l and 2. 


Fifty-six compounds caused greater than 74 percent mortality to one 
sr more species of insects when tested as sprays or dips, as shown in table 
3. 2,4-Dinitro-6-biphenylyl, pentebromophenyl, and pentachlorophenyl pro- 
pionates were the most effective acaracides, all causing over 75 percent 
mortality of the two-spotted spider mite when tested as 0.05-percent sprays. 
Against the armyworm, 2,4-dinitro-6-biphenylyl anc pentechlorophenyl pro- 
snates were effective as 0.5-percent sprays, thus making these two com- 
unds the only ones effective as low-concentration sprays ageinst more 


than one sp ° e phenyl 

propi ~ = DIg tized: by the:Interne Archiv t the 

large milkweed bug and i ig hleyic: le p-chlorophenyl, and 
2,4,5-trichlorophenyl propiona tive as 0.5-percent dips against 
the pea aphid. 


Thirteen compounds caused greater than 74 percent mortality to ome or 
more species of insects when tested as 10-percent dusts, as shown in table 
4. Three compounds were found to be effective against the armyworm and the 
two-spotted spider mite. They were 2-biphenylyl, pentachlorophenyl, and 
2,35,4,6-tetrachlorophenyl] propionates. 6-tert-Butyl-m-tolyl propionate was 
also effective against the two-spotted mite. The following compounds were 
effective against larvae of the celery leaf tiers Dipropionates of 2,4'-di- 
hydroxybenzophenone, 4,4'-dihydroxybenzophenone, and 1,5-naphthalenediol, 
and ¢~brono~4-tert-butylphenyl, p-cyclohexylphenyl, and m-ethylphenyl pro- 
>ionates. One hundred percent mortalities of second-instar pea aphids re- 
sulted from the use of 2-naphthyl propionate and prnitrepheny? propionate. 
The latter was also effective as a S=percent dust. None of the compounds 
tested as dusts against the large milkweed bug were effective. 


Compounds causing less than 75 percent mortality of any species of 
insect when tested as 10-percent dusts are given in table 5, and those 
causing less than 75 percent mortality when used as acetone sprays are 
given in table 6, 


http://archive.org/details/propicoa0OQunit 


=e cake e Poe the only one that caused moderate a severe injury. 
re injury resulted to foliage of beans, beets, and corn, and moderate 
injury to cabbage. o~-Bromophenyl propionate caused slight injury to 
radish foliage, and p-bromophenyl propicnate caused slight injury to corn 
foliage. 
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